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( 57) Abstract : 

PROBLEM TO BE SOLVED : To improve steering wheel 
returning abilities in a low speed range and 
during fine steering. 

SOLUTION: This controller is provided with a 
road surface reaction force detector 15S of 
a constitution for detecting a road surface 
reaction torque signal Trea-est from a 
steering torque signal Tsens, a motor 
acceleration signal dti (steering wheel shaft 
roll acceleration) , and a motor current signal 
Imtr, and a return torque compensator 17 for 
generating a torque in a motor 10 in a direction 



« t. 

returning a steering wheel to a home position on the basis of the signal 
Trea-est, for controlling the torque of the motor 10. 
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2 <->s 



pm^-Wi £f£l7 tzZ t ^aitsas/^-^rT 

y ^rummm*, .-■ - 

-^y - * ^ r y >- vmmm&o 
(tmrn^v^^^m zx'&bhzig.b-fz 1 1 

lit £ ; -f 5 I 1 £ tz f±Ig*^ 2 S5<Kcp«ib^-? 17 — ^ 

yV^tHHMt.- 

[ »** 5 ] Jbie*V >-&tf y 5 y * JB4U* 
WsSm^fknte-hft** < #5 «t 5t-Sfi:SL^r. k&¥f . 

wmfhtommmft^WL £ ^asw *> £ £ t ss®s^ h ■ 

L, h^1$ffifltiH#5tilJ#£ LftZ. b&¥?W. 



r £ £ -f 5 If 2 ~W*3« 5 (75V vf n*^te«t 

^-^mB.f^mmsi^m^mb^m^ibb^, s§s 
ie ie] e-ft ib mm. & m #s <o a ^ * ^ mw- $ h 5 ^ ^ r y 

m^ h/^tkth^<Dtnt)b±^s,"e- 
* *wm-fz> nm.<n 1 $ us * y > 

15015^ »D5^S^ttl#a: <D mfifr bSiS ^^T y 
Mi'Ltri:^ftt5 ff*JS 2 ~fS*JS 5 ^ 

i:i:5t«*JS 2 ~f»jft« 5 o^-ftLd^fSicroSSb^N-y 

[ts*3S i 3 ] khs:^ K.'u^tfta^asr,. tue v>\> 

£ Lfc^£&#?t£i-5lt*^2~if^5<73t,^ixA> 
[fil*JSl4] ±IEn— /^^w/w-^W^fflftSS 
f7y >-^«M««)«*h/u^iS»ffiR^ h/u^lftttl*^ 
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is, 

[ffi^l 6] Silt h^^^tB^SOtti^Sr v 
IIS*^18] ff*^ l ~ff #Jg l 3 tDi^-fix^fEtt 

< v - * t- r y > y&mmmo . 

WJW-f 5 J; 5 (c i_ re r. t Z&Wt. b T 5 7 - * ^ 
[ o d o i ] 

-X7TV >ymmigimzm-fz>h<DX'hz> 0 

[0 0 0 2] 

[«6*«>a«] 1.3 614, 1«l¥7 - 1869 

x. itta^^*ie'Lfc*fr<osMeh^tt(kffli-5 
KwehA^tfttm 2rts*£h/u^«iajsiirofctj^tcs 

- * ffiS 5 03 £ti^3 tcS^v >T ^ > f v ^MMR 
«S§T-fc 7 f4fg 1 <D30*t§ 1 2 T-)£3fL $ ^fc h 

^?m%, f>t?>-ymfti%%rR.xfim&ffimm*<DfQx- 
awes, 8«sfeiith/u ; j'^ffliiiwaj^t^~^jits^ 



9 tt* 2 ©JolHg 1 3T?»fcixfc, .B«*ac«*i:*— ' 
^Ssfc&tBSil iT*ffl$ixfc*-r^||«Efti:Ol»»c 
S-^T^e— * 1 0 i: i: 

fc, 1 4i4^it^^ai-r5i: t tic, ^ai^^fc^ism 

[0 0 0 3] S£jfctf>S»l^!7 — 7f7 y 

tb5§l.-C8!Jj£$iV h^^$iJ«IS2tcta^$H5, 

Z>mt h M SrSM-T 5„ coif, .*Ux&# 8 T-li, & 

tt'hA-^«m#ioui^i:*-ij'iaflHjiaj#5©ui*4: 
M^n 3 smRttatms! 4 «L»'f^ $ -ff r , mt b m 

gll 4^f3CO*afi#t(J:/^CT^$H7t«J|b h/v^ 
at»JE*7tcJ;9*— ^«2»««fES:S*S. S7c, -|3J— 

>fy»H3 ir«t4*ft^4 tcotHtHzm^^XB 
mb^f&fctbZbbiilc, ^®g£*^7»cj; tJ 

«fc ptcUTV>5. LfciSot, h*7 

14, .&&i>m&x'&>Z)mit±^>' b'/wmMizmzoi: 
[0004] K?-f/<tt, — *tfc, atisrosftaj-f^aE 

(C ^-Y-V^^SS^) Yfl't^iLZ)'^ 

rn'ots^m Lt^y Y'/^m-tzt^rto. Lt^tt 
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> K^«rR*4»t*ttt4&lT," Zcotztb&f&^j — y > 
W* 1 cotb^ t * JD3S«*tB« 6 ^ffi^ £ "C 

[0 0 0 5 ] 

*Oftflf-Ctt, (6*^** «: ft d« K5tT-« . 
^^"iSSIo«ft«|JSrft^5*&^«t 5lc, ir^BSBR 

SotL45fc^ ^— * 1 0ttEI(BL*V\ 'Ufc^o 
B^&ofc. * 

[0006] *«Kfi % ±IEPJIBAt«Pft-t-afcii>*c:<e 
^httOT, «T*3^*ft*«s*fr*\ ^i$T'$I 
^tt^Wftatftj&s'silrfr^J: 5 tc, ^-f-tcQ&g® 

[0 0 0 7] 

aj*aSrKtt6A:£fclc, ±KB8ER* h/u*t*aj*a' 

[0008] 2 tcia«£om»i^<!7~^^T y > 
[0009] W*3i3«ciB«^«ft^*7— ^^r y > 
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• [0 0 1 0] »**4(ClE*C0«»a;^l7-^7-Ty V 
[0 0 11] BI**5«CB|fcO«»a><l7-^yT y > 

[0 0 12] »*«6(C|e*CO«ft^l7-^^Ty > 
@C**DiS««ttl^ai:SrK»tS.i: t fete, Sg®R^ h 

^«^ffi#a^ai**»&«jic*n5^7 i ry>'^(»« 
.^e— bs\;* &mtLTftt>tifzm.&v—'<xy * 

[0013] ft 7 iceaoa»5^!7— y > 
'«offl***6*Jt$*t5^^Ty>^||li|ftJ|^-=e--# h 

[0014] »**8(ce«top«iscy<!7— -x^ry > 

[0 0 15] ff*«9(C|E«t^«K^>°9-^xTy ^ 

^ h^*m.*at" ^e—^oiaiEAJoaatrKkaii-s" 

^-^Se^JDiSS^ttj^atSrKtt-Si: t tic, SS® 

e*—^ h/^am#aoai*t't:in3iLfca^6, ± 

WfiStc!: LfctcOT*fc^ 0 
[0016] »*lg 1 0 ICK^SK^n'^-^xT y 
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9 *mmirZ>WSm BaMt*»fe«JiSix6.^yr y >^ 

[0017] ff*3l 1 1 lZ J BM<DWto&><7?- ^f7 y 
«W»tb*»*rtt^5i £ t>tc. BBSS* hA^Siaj^ 

u ssbk^ h/i>9iitmm*:i*&matb ifct^t* 

[0 0 18] 2l£E*t<6iM3>*!7-- **rT V 

[0019] w*qia 3tcie«coffiib^!7->^r y 

[0020] 4icE*to*»5^!7— ^ry 

t^t v >^mmcom^ h^9tmsR^j b/^?&&m^ 
I o o 2 i ] m&gt i 5 (diegtcottft^^y — y. 

[0 0 2 2] «#3Sl 6(CE*^>«»S^N*17 — XrTV 
*7>r/u*SrfiLTBES^ h/V^^ffl^lfctcA^i-S 
[-0 0 2 3] !S*JS 1 7 *CEtt©«»3t><!7 — *5^T y 

[0 0-2 4] «*JSl 8lcE**>«BiSI^<!7 — ^7 y 

> ynm^mt, i 1 3 cot *ma««t 



[0025] ft*3S i 9 iciE^comft^y— y 

[0 0 2 6] 2 0 tC|E*0««»3S;/<!7— ^7 y 

T, *^7 y >?7Z t <Dmtt)$:ffi®'tZ> YJV9 fc38£S. 

&o\z l/ccl t zftrnt-tZo 

[0 0 2 7].; 

mw(Dnffi<DMm) sit. ^m<omm<omm^^ 
x s aatcs^tRwi-s. 4^-ktor«*, ^ 

• [0028] nfficomm 1 a i ^ ^%m<omM<om - 

SttffiR^'h/i/^ttttai, 1 6ttJiEBffiKA h/u** 
BS1 5T*U"*ftfc»lfK*hyu^«*ca^w^T, 
1 "OlcJilS»Hl*ftfcKffiRA tawwbfc 

»J*fHi:45 B ±EBffiS* K/w^*Ul« 1 5 tt, flaj 
•^tf, fifj^«t^^r y >mk*Wt1rz?i?9o>tim 

STt/ h/u^T react ^J: 9±to?<y9ic1tmi-&BEtt 

react ^^m-r.^>o • 

[0 0 2 9] 3tt*-#3i«*fcU«5-t?*ttJLfc*--^ 
7 «t« 1 (75 JdS^I 1 2 T-^g $ iifc , -ffl 9 ii 

^ >^*««*atwtt»««*^*-e*>5 a* 
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JB2 0XDDjHfti 3-C»bixy!:±IEB««at«*i:^-^ 

*-m oii R^Sftfc±E«EE»cf5i:T*— 

^mwi6, it hJ^mm^i 7, y^^is? 

[0030] &{c, Jiieflt^SKi^^^-^-rr y v 
-stiwwft. fie*«)a«tji*-*Att, bio 

TIL «x.tf P I D«:o«8KF/B*JW, Ib&WtBm 

mm t * t (cs^ < r v/u-^«wp* 

W.:^.777 S S10 2T\ *-*aaE«tH«5TKWl 

■&J&dbX**V «c|5«-r 5o JtE«J 9 

^fy^S 1 0 5X\ ML h/U**S«gl 7 
^> K^SLlft M^«»*:#*T>^y fCE**" . 

57t^ot^T-, IS 3 (cttt-tj: 51c, ^fryy^ii 
rt<73«*aa£» h/^^gjKcoffiSr±Pfii: try ^ y.fiXW 

y -< > ** dt ^ > t- > ^»«fs * & * * * y cce« 
^y ictsiti"5 0 &ic N ^^iy^s i o sizm^. mi 

<OM9t»l 2\ZX^0, ±JR&*Ty?S 104-S10 
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^fctoHLT^Wh/u****. C^Sr^^y «CE*i- 
5o -t<E>SL ^T yfS 1 0 9T\ 7 
ICJ:(9 X ±l£^7 i y^ P S 1 0 8T**^P)ix^@^ h/u^ 
tcy>T v£rSI 1ST B«««Sr*«>T ^ * y KEttti-*. 

[0 0 3 1 ] <c*3, ±E9J 5 ii* h/U*»J»IS 16, I 
-OSrO i: LTt«tV\ It^oT; wO^^lCi^ 

[0 0 3 2] -jftld, a»*oaie«tf,' , yN>hVu4:SD 

S^^IH h/^^Sr^5»^Kt^e— ^ l o^lElg 

wu v *HJteo^icosiji^r7— 7f7y ^smm 

ILii* h/u^«#tSr^LT^-^ 1 0^ h/u^§r 
WJ»i-5 J: ^ L/ccox\ 5HE*dS*»L*fTofc«(C 
t>> — 1 0^n> K/ull*ffijC h/^ ^t5 
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[0 0 3 3 ] **5, ±E*|IJ«OJ(?tt 1 Ttt, 
Ty-JS 104tS10 5(d:te^Tli-^5/^«*£:U 

■^fy/sio6tsio 7Ti^v ^zmczmn* 

Tt>±y\ Sfc,^yi/S104tSl0 5fctSt 
^ if^-^^ Lt 1 o(7)v ^ T'^Sffi BBS* 

, [0 0 3 4] *JfeP^flg2. B4H **W(03tJfi<0^ 

5* h/i"*8tfcB3S, l 7'B±EBBS* M^tfcfcMiG) 

^t^y fr/uM UMfb h ^ ffl * *W L ■ h 

fc, 3te^>fc°:^tt{g^ 4tt«tt»«#, 5Ht*- 

- * ttflHftUtt« 1 2 ttJB 1 <D%mm, 1 3 fi * 2 <D 
[0 0 3 5 ] &tC, *HJ£co^lg2^m«J^^ 1 7-^7 1 

S*'h^*ttJ«l S^ffiSixfcttBK* h/Wltl* 
tt^ii^^yidElt-r *. ^T77°S 2 0 3m 

^^^ey (cieit-r5o ^Tyy.s2 0 4m 

fC, 7fy7 F S 2 0 5-S 2 0 6TU JftKhA^IMW 

hue h^^m^i^LT^^^in^L, mmm 

7T\ ILWiftgl 7lC*5V^T, -LfSKSK*? b 



h/^«*«r#ftT*^yicEtt1-5 0 ^T77°S20 

Km*?** >*si:t^> f^jtflHt * y ic 

•E«U ^fy7 p S 2 0 9m 4 (c J: 9, 

**M^y »ce*-*:s q ft(c N y^^s 2 i oicit 

, JSl©JnJI«'l 2«C±0 % ±!2^f5/yS20 
6-S 2 0 9"C*»6ixfctitttt««J '^K 

*7JC-J:9, i!a^fyyS2llt^bnfc@^h 
yu^ d-jrW >«r* 1ST §«««ES:**T^ y KEHrf 

?$mMx<n YM-feUktomnSLt itjo< 0 
: [0 0 3 6] 4*5, *Wfc^»MI2Jc*iv^Tt..±EJI 

. ttiK« 17, y > tr > 3 , ®tt*§«3g 4 

siffl&tfrgsi 4<ba**-jc£tTae3Ei" 

3, ftttiM4 o#y>f.y S: o i ur t J: ctol 

[0 0 3 7.] rcOct *IJS«l2t'|j: > K5>f 

T^>^ h-TS^*Effl«3 h/u^ft^-^r^ h/^ff^lcl 

[0 0 3 8] ft*5, *38*tf>»!R 2-T?tt:, g)5^T7 

2 0 6 t S 2 0 ZtCiS^Ttt^ry^fcffSrU 
7 7"S 2 0 8 t S 2 0 9^tt**^>fe*'i:5SlJI«ri-S 

J;^. tfc, *W6w»t|2lc*Jif^Ttt,"«tth/u^« 
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[0 0 3 9] 3lii^»1ft3. ±E*JfiO»ffl2'-Ctt, S*J 

5 zmm-tz z t a*T-# 5 i 1 tic v -ttttcw-tt-raiE 

^ rea.est ^sens"^^t " ^ mtr""""" J 

J . :^r7y>«^Sft^yh 

-T 



[0 0 4 0] *^SS^ffi3^mtb^"i7-^^T y > 
l -Cttfll S Jxfcjftie h /u* ft **tt*i&*y * y 

(cietrrso ^T77 p s 3 0 3m *-^»ia««ttj 

£ tlO^ey fcffiltU ^r^S3 
0 4TU ^~^«flE«^S:K^ii*>-=ey tcfa«"t" 
5 0 ^7^S 3 0 5-S 3 0 6'-Ctt, SS®^:^ 

m h;y*m-%T sens k **tt y >?mmmmmci®m 

ffll>T, TfE<05fc (1) |CJ:9; **S*fS*T i 

rea_est*?**o 
• dwv. ' (l) 

5S (2) lc*i-J:5ftift7-ryu^*jr4:fTo-r»BS 



rea_est 



.Sr^yicteiti- 5.- 



dT rea_est/ d t— - * re0 _ est 

SU&f c = 1/ (2 7t • T,) ri*0. 0 5-1. OHzO 

[0 0 4 1] ftlC, ^r77"S 3 0 7~S 3 0 8m 
Site K/i>j5'«iJ«iS2tc*J^T > N^^if-^-^ffitSW 

*-c**y Ksais-rs. ^fyVs 3 0 jst-b, il'k 

7CT, .blESS'SK* h^iS^-T 

/u-^ft-^Sr**, CM^^U 'fclEttEU ^f^S3 
1 0 T-i4. ^ v tr> ^»«» 3 {c J: t) x * 
KttWJ'-f >** UT#> f>^«flr*Sr*»> y 

J • d a) s / d '* =T 



/T. + T'^^/T, -. :- -- (2) 

ig*, SlOiSllSill 2tC«t 19, ±IE€-^7 i ->'7 P S 3 0 

8~s 3 1 1 x-$usb<btitzm%m%) ^ v 

«i"5o ^r<75«, ^T7^S3 1 3T% 
I§7(CJ;'9 > ±IE^7 l S'7"S 3 1 2 T'** tjixfc h 

y/S3 0-l~S3 134-C^lS9St. 
[0 0 4 2] Z»:tc:, JiiESC ( l ) St/St ( 2 ) Id «fc 9 Sg 

s. y >^*ft»<oiii!i*as:tt, tiew^: (3) 

+ T mtr —T fric — T react ( 3 ) 

T react :»Ig*W (^^7yy^W 
±Ea (3) ^SSSS* hvu^T ract »COV^T«< 

A w,/* t-T fric (4) 

- ^ CSKIt * I „ r »c h /u ^ SSfcK 
*5CtdST-#S„ SkjKh^^T M1 i:.LTtt. jitth V^telaJSEJDiSS (d w ,/dt) t LTI4, ^-;?JP 



hdl 



fric 



' I "react~' r hdl" , " T mtr J 



fric* 
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BK^h^tt, Jb12:£ (1) T-&aMBgT-$>5o — 

test try w-i lt^i-^ 0 v u-amfflT. 
-blast ( i ) -c&ai ^nfc^sts^tf -r Tea _ est <ov 

■iisbttteb*. ±ffixt (2) wiiJc^^yu^citJli 

SMW*-e*>9, MBlfeir'flttROO. 5— lfto'ffiffl 
fctf,6J5«#£K;e-r*Wi, >tt*3«t^r l ~ 0 . 5 
ffiK fit*Bt**3«t-?r 0 - — 2 0 deg<?3|5H-C-fSS"5r*gT-fo ' 

14, 0. l~lHzlS©llt$)!), ilf^iSMi 
&M1&m&&<O0. 5~1«\ gp*j,mfeO. 05HzA> 
blHz tDffiBfcsftjg ur*5ttJi«S5 <Dj^#©^ 

[0043] rroiptc, ^mmmmsxit, ksr . 

— #«Kft*l Btr i:*»e>*ta-t-5«fifcro8lBS* 

T rea_est T sens +K t " ' rotr" 

K t : ^-?<d (7f7yy^M) • 

J : y > h 

[0 0 4 6] 3Ktt<0&tR4 . ±|EHlfiO»ffi 3 Ttt, ^ 

-*«SEIftffl« l l <ota* I mtr ^*7=-T y >-^«m» , 



prist**. 

[0 0 4 4] ±lEHJfi<75^ffi3(d*5lvxfl, KM 

s 3 o 7^5i/j:5 0 

[0 0 4 5] ^fc, ±is#|-ete, ^fy^SSOS^ • 

J**fc >^^«*T S - Bns i*— *jD*ft«*d to (*xT 
. -Ttcff%1-55t (1) Sr/Bi^T, ^R^t^T' 

- J • d co. (1) 

[0 0 4 7] *?m<Dte1&4<DmSh&'<V — xT 

(^fy/S 3 0 3 a) 4 "CM:, ±EH 7 (ci^ Lfc7 
n — FWfy.T'S 301-S 3 0 3 tmCX'h 

Z><DT\ KWSr«BSi-5o ^r^S 3 04 atU ^ 
t7 y V^WilftlP^^—-^ h/u^1ftta»2 0(DatJ^?rA 

LTfB«f5. Jfclc. ^ry/S 3 0 5 a t\ .tMShyu 

-^^Dissit^-dcoirJiis^-^ b^^m^r m t^m 

^X, TIE (5) ^tcj:^, **K*«*T , rMum *r 

T' rea^est ==T sens +T ln ~ J d CO " * " (5 ) 

^7^S 3 06 atU ±15* (5) T-*^fcS^S 
"*ft »T * rea est ^ffl 1/ X T , ±ISHSSO?gJR 3 "Ctf L fc 
* (2) CO 1 ot«^] h./u^jf 

tcE*i"5o ^Tt7^> ^ryyS 3 0 7 a-S3 
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1 3 a (4, '± J RMM<OJ&1&3 0>WI7 (DXr-yfS 3 0 7- 
B&i-^o o couple. *»*D«ffl4-ci4, ^e— * h 

[0 0 4 8] HJSO^S. ±E*)fiO»tt3-ef4, * 
J: 5 lc Lfcds* 5 

-*^r y >^*j»ss«f4. m i o ic^-r ± 5> \c; jle 

SEft^Si 7 (7>ffl*t?«>a^— #«8t«9«i III I t fcffl 

yicieit**t-cv^5«-e*s. in*,. ±k*»9*hb3 

"CI4, ^7 7^S 3 0 1-S 3 1 3lWMI/u-f > 
«rHk9iEU ^tv^S 3 0 4TM*ffiLfc^— *«SEtfc ■ 

"ajsi i nmfti-rt*m\t*T*—fi'wRMmBmm 1 1 

^e-^ l o Sr*HWi" 5 «fc SfcUta*, #H5S^ 
»»5-Cf4, *iH-*J:5ic, ^*SE«I»B.« 
II t *#*S>fc"fgf4. ihE^T^^S 3 0 4T'Mlf: 

^ rea_est ^sens^~^t ■" J't 

xTy?S3 0 6 b T*I4. ±E5£-<7) -C*»fc^#S 
■a (2) <Ol'ft7-f yu^aMSSr^froTKffiS^ hyu^ft 

^Jrea.est*^ > * y KB**" 5o ^f 1 ^ 

^S 3 0 7 b-S313blt JbE**©»tt 3 *>B 7 
<7);*x lyT'S 3 0 7^b^73/7'S 3 1 3 £T*<tl^— "C 
#>5cqt% «Wi c ceo «t 5 f-, *m&com 

fig5T-(4, I ^oftfc 51^ ^e~^m 

«»SS 7 0BM*5*-# ttffi'WW i «ft* 1 1 £ 

[0050] MMtDftme. ±EJI*o»tt3-c#4, Mk 

*«» 

IP*), »JKh^^«HJSlcottl^f4^-^ttSlE*Ui«i 

reo.esT^**"*"5o ^X^S 3 0 6 ct'H JbE* 

(7) t'*a0^a-5^(ffT' reMst ^fflPt, ±E 

mmomm3x^Lt^ (2) aM&7*/u*stj*srfT 
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Hie, -^—^asgff-g-o/^ X<bjK»S: 

ry v^»J«PS6««>llimcov^TKW-*-S. if, 0 7 

Si-feS/u— *->*cWtU ^r«7 7°S 30 1bt% & 
■ *^*y *cE«i-5. Jfctc, ^ry7 p S 3 0 2 bt\ 

- * 5 (c r ^i±j s ttfc*--^ 3* mm^-zm * 

ii^^y icEtfrf 5o ^r«7 7 9 S 3 0 3 bxU ^r- 
lt*— *Ao**« £ fcic^y tcEigi- 

5 0 il g]7C0^^y^ P S 3 0 

3 0 5 btcit^ «M6h/u*«#T seM i:;* 

TE (6) a«ci9, ^K*f§^T\ eaest £ff* 0 
J : d co * (6) 

r% >*y s:«**jt*; aijicftiarn^? ■ 

[0 0 5 1] *3tl(S(0»lB6 0«»a^!7 — 

- h»C»-y*»Wi-* 0 3 0 4 cX* 
14, I Btr y»cE«i" 
5o -JWe, ^f;^S 3 0 5 ct', ±E^e-^ 
I rolr ?rffl^T, TE (7) 5t*Cfc9, ^^ft^-T' 

rea_est ^ ^ ^ 0 
I otr -J • dco- (7) 

"ryjfS 3 0 7 c-S3.13cll ±EHlfiOfl?lB3 0 
H7 V cT)^^^rs 3 0 7frb*7-y7S 3 1 3ST*i:(^ 

[0 0 5 2] $Ifi«6T'H mtb 
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■ft if© J: 5 ^e-^tBtt hyu^^KSS^ hy^tt 
•MiC»Lttt, ^fltttly 1 '* 3 * (-J . da>) 

S. • 

[0 0 5 3] HJfeOJgffi 7 . ±EH1£^«H8 3 Ttt, 

<Dxm7x*tL mi 4 tc^-t- j; ■? (c, ^-*«*i£ttjg' 

■big 9 0>ttW>-CfcS PWMff^fa-f^ff^:^ 



mtr*-" •^•^w • * * rea_est { 

5J:'5(cUfcfo-cfca. :ix(c«t 9/^—* coated 
; #El^iM*>**M>*^»cftO % .-«M^ 

.[0 0 5 4] ftfc, *^60^ffi7CO«»)^!7— ^x- 

awe K^^*a«i -dtastLfctitt h^tm^zvt* 

&*>^y fc!2tS1-5o ' ft{C N ^ryl/S 3 0 2 dT\ 
S 3 0 3 d-Ctt, «««ffi*ttl»^6©tH*«*V b Sr- 
7y Jfc»frltx du t y S:>^ey rcox 



iluty 



V b -R m 



JfclC, ^fy7"S3 0 4 df, Jbf5l§ME*3*flEtt«:»# 

S 3 0 5 d~-*7^7 , S 3 1 3 d 14, HJSco^flg 3 <DU 
KO^y^S 3 0 6^f>^T-7 7'S 3 1 3*T'i:(Sl— 

[0055] mmvmm s . ±mmm^m 3 -m, s§ 

t^e— ^*Di*S{t-§-d to t^e— *Siffim-s§- 1 .tri^'b 
*tlii-4«JSi:i-Si:tt>»C, «JK hWMW& 2 fc£ 

9 . sure h^ttttis i ?6^iE^(cffii* v/u?m^zm 

W-tZMf&t L7t^, 11 1 6 IC^-T J; o IC _hS£t&fc h 

L&t)-fZ>W9 ii* h A^flMM 1 6 S 4rR 

[0 0 5 6] *3Sffiro«JS8©*»53^<!7-.*y 
7" y ^^ffliglCi^Co^t, Hi 7 CD 7 a 

i e a_esi^^*i"5 (^77'S4 0 6) it'll ±12 

H 7 [ZTji Ltz7v— =f-*r— hco^.7 i ^7°S30 1~S3 
0 6 tmZX'2bZ<DX\ '^f^S 4 



I.«r/K„ (8) 

0 7T11 ^Dt)^ h^*J#P«l 6 SIC*3V>T, *T 
yZfS 4 0 6 X'ffiM ^nfcssss^ Y/^^m^T 

^^it^-H. ? 1 0*3 hyu^^r 

7"S4 0 8T' > ILI>^ti«Sl-7ia!), ESSS^ 
ILMi h^frf§-&#<fcT^.y tCfBISi-So >fy 

S 4 0 7~S 4 1 0T-##>ibftfc^i9iA;^iS!j h/W-^m 
■f-, ^F>RUlH!ih^i*, ^^*l«flr* 

>^y<cfei^-t-5>c ^r?7's4 i 2t, 

[0057] wa&nims.. *mi&<D&m9tt, ±nn 

tzm&<»Bt& 3-84 wi/ >fjw)7a ^ HofSfiE^r t 
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^fffiPfltS, 41", >f^yS5 0lt% SMth/i^ 
WE*-*" 5. &fc, xjy/S 5 0 2T\ ?7&m$i 

kjei81-5 q ^r^/s s o 3T-te, #im&gt&m 
seer, .^-^a««*«:»»»»LT*--^aaujc 
ttttc, ^tt^>^-y iciaflrt-s. 

[0 0 5 8] ^f'//S 5 0 5-S 5 0 8ll 
hA^fcttl**! 5 ST'60»f^Sr^i-t^T\ 41\ 

^ttSrROMlCffitJ ttfc< o " y T'S 5 0 5T' 

sue hs\s?m^<Di&ttmmm&±X'&zt&m.£titz 

^ts^f^^s 5 o 7(cii^ s 
rfcSiWWSixfciftfr^tt, 7t^S 5 0 6\cmAs 
X\ SSSS^/ 5 Srt-eo8*»Kffl^3» 

!6h^flr*T, w ,*r0K:«#|Jl*.fc±r^yy^S 5 

0 7 tCitiPo KJ, ±EH'J6<75^J| 3 CO^t 1 y ^ S 3 0 
5-S313 iridic:, ^yS 5 0 7-S-5lli: 

2-S 5.1 5(C^oV>T, WttttMR. 

XBWWM&ikib&o ^1/^777 B S5 0 1- S5 .1 
5*W»f^«r»5ai- 0 ft*5, t&J£h>o^m#T sens 

ftfcKKfi* h/^ff ^T rea _ est <Z>ffi^ T rea est ^ 

[oo59] at»cH: % — «*cw*tKw«icaEi-fc* 

fc, it^co * t*f*iE*« * < Kfffti&^fi < .ft 6 # > h # 

^ot, *fcb^*ftffl{B*£«tW4 44fc? ir, 

^ h>u^*a*l 5 Sfi, BtiSB#tKffiS^>^^SIttJ 

^v^v K^KLift h^fflUMrWItSi:, Sit 



tt, ttBBR* h^*a«1.5rt.TO*J|[^^5»j|6 
. «3tc«Lfc* (i) o^s^^T' reae5t SrglS: 
£II.Sf#}K0£ 1*5 £ £ fete, w9B#tf>««£, Eifsf 

[0 0 6 0] ftfc, ±f5HJS^^9tCio^T^ J*^ 

y ^s 5 o 5(c*5v^tJ sue h^^m^<Dmnmtmn& 

815 Srt-C^ag[|cffl^^^jKh/u^m#T seils SrO 

i&ffiSsi 5 Srt'^o«»(cffl^4»ieh/u^«^||flfi| 
El 1 ^agfe3is«±i-5*s; gi2 0 

BP*>. 5 0 5X&&h/i'*m^<Djt&Mm*ffi 

SBns ^h±mmm<Dm^mwLtz±x^ y'fs 507 
[0061] mm<Dj&m 1 0 . ±f£msco^ 9 -m, 

**K*«»T , rwt o«»i:l»liK* 
h^flr*T^ LWt ^«U|[i irfrJ J: o \z LtztK HI 
2 1 <D7v-^-r- bl^-fjiolz^ mmRMB^T' 

realest^^^ (^^S 6 0 5) tttVS&Jl h** 
ff^-T rea _ est (^S 6 0 6) «0«««|C, 

lofiiom ±ie^T'7 7 p s 6 0 7t\ tfttth/U' 

rea^est^r 0 £ LfcgL K^JK L«Sb h/u^ if 

(^7y7'S6ii) i><vt-tz 0 

[0 0 6 2] nmcDftm 1 1.. ±!S3tt£607Bte 9 , 10 
ffiSl 5 stc*5^T, -A**nfc«tt h/u^ 

t IT, ^>>K/u^tMSbh^^fS#4-*^5«tt3^L 
fc^; JbfeHSSc7^(i i , 2 (cffli>??ix5KSS^ h/u 
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£ tic, wO^BWS:, Sii^coSgSS^ h 
£9, ±IEHJteco^flg9, i OiHflHc, Bawled 

[0063] ric % ±B*rt©«iia/<i7-^*r y > . 
s^^tftp^-r^o *i\ ^r^s7oitu s§®^ 

R*i&*>*y tE*t&, &lc, ^f77'S7,0 2 

-T5 0 #:lc, 7f5/ys 7 0 4T% &ffiK;ft }>/u* - 
£ D B®K* 

Wli*«-e*>Si:.«Wf$ixfc*&^tt, •;/.:/ s 7 o 
5(CiiArC% BIS^ ^ u ^^T reaest £0 tUi." 
±T*^^ s/^S 7.0 6fCifltr 6 ^T-y/STOe tU 

^fy/S 1 7 0 7T\ ML 7tc 
S 7 0 8T\ ^>tr^^»«»3JcJ:9, *i8«fflt" 

f^^^ey lcEt§1-<5 0 ZMc. 7fs//S7ioc 

mfrs 9S1 <£>JD»Sl 2tC± 9.s ie*^fy/S 7 0 . 

^ rea_est — ^sens - ^ " ^ mtr — 

J :^f 7!i > h. 

*^:y;/S 8 0 9TI1 EI 2 4(OTfJ:5i, 

±ie^i$<f^C»LT^5>^7t-^^>^^ N S£ (2) 

dT rea_est/ d t = - T rea _ est / 

[0066] -t<D«, ±mm^.(Dmm3co^^ys3 . 

0 7-S.3 13 fcBI«(C-, ^T^S 8 1 1T\ MUR h 
LfcfiL 8 1 2X\ Z<D 

h/u? SIC, ^r^S8 13- 

S 8 1 7*C*5^T, ±ES§@S^ K^^^t#-T rea-esl 



. '«tt*t««*S:JPj|'UTB«h/u^Sr*». Cix£^ 

yfcEtti-£. 77^S7 i ix\ 

^**S7lcJ:l3/ ifa^x^^S 7 1 lT'**bti5t 
h/u* IC^-f CT i«*««:*a6-C> * y fC 

[0 0 6 4] mfc(DJ&m 1 2 . *HJ6^ffl 2 tt, Jb 
EUlfeco^ffi 3 — 8 O^BBS^ H/^tttU«l 5 S ICK 
- tt&frfcn— 7* /l** ^illCJ&CT^ 

hit. *nm<DMWii 2tcov>r, 06 (Hjg<D?gs83 
i X'&L&ztitzm&t hA^ft**tt*&**^ y icEtt 

lcT*U*ftfc i e--^aHeflr**:B*i4*^*y icElft 

mztt tic, -tnsr^^yjcEifr^s.. ^f^y^s s 
. o 4 -ctt, *««ft**:Bt*i&*^ *y tcEtrr 

5 0 &lc, as'^IGifttSrR^aw* 

8 0 6 T'SUe h^^ft-^CO^fif^RBffiW±Tfe5 
irWWSixfclt^tctt, ^SJ^r ^^S 8 0 8 icii 

«ffi*ffiT-fc5£W»r$ttfc4&^(C(i, ^^^^s 
8 0 7|CitA/T% ISERyj h/V^tttlSl 5 S rt"C<^St 

^lcffli/^^JKh/w^m-§-T sens SrOlcfi#Jfe^fc±T 
^^^^S 8 0 8 icifitfo 
[0 0 6 5] ^7^S 8 0 8X11 JtE**<0««3 
fcBWKc, (1) ^(Cj:i9. ^«S^ft^-T , rca est * 

J • d co ( 1 ) • 

S^? hW« ^T rea Mt «r'»S £ £ t <c> y icffite 

T 1 + T' rea _ est /T 1 ;.(2) 

*»5££t(c, m&ffimm^z 

«tt»««*OfDSr#» 
flt»S***^>c J^±. ^7^7 l S.801-S817^t 

• [0 0 6 7] 6nmnh'94'<t*mb*ft?m&#mi& 
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WIS, Sfc, BffiK*>/t^f»*OW«d«ievM3:5 

■ K/uSfc^sfftoixSp tfctfot, IhES; (2) Ol'ft 
J: 5 ^K36Ur*5»ttf, (tar^o*: 

[0 0 6 8] JiEI^ST^ H2 5fC^-rj: 

[0 0 6 9] ~(7}J; p (c, *3IJ6offl?J8 1 2 (CioV^T 
/^©of;i(c L * fr o fc if ^ co ✓ n >• K /K£> m& ^ 

(nm.m&k % t**t?o»ff4iiie7 -< - y 




14 V " 



[0-0 7 0] XttOTgffil 3. *"Jtlt<D»tt 1 3tt, R 

(DmMi^i l o^Ti-to^n y # EkDfit&t: t ott) 
Cw.T'fL H2 7l:ft7D-ft-hCl^ 

:/s9o/i-c\ «fth/u^*ffi*i^*fflsHfcjMeh 
s 9 o 2-c\ *-*a«*fcHiii5«cri(kHjaFixfc*-* 

^^-y {cissi-^o ^T77 p s 9 0 4xu ^-^mffi 

«^-S:K*ii*>^9lcE1*i-5 0 ftte, ^fy/S 9 
' 0 -5 -C*a«*S:Bt*ii*> * y IdEttrT 5 D 
S 9 0 6tU tMeh/^^«^i|fe»II^W«£JL±-r* 

fete, tOSS^y^S 9 0 8icii^, IBMS*8(T*fe. 
" St*«J»fSJifc»&(C^ 9 0 

''" OT*h/^tffil5l 5 SrtT-0«*(Cffl 1^5**6 h 
/^^<f^T sens SrO(CS#»^feJLX^^y^S 9 0 8 

^K^«#T' rea _ est 4raWUfc«:, 
^S9 0.9T\ ±ET f rea ^Sr^-f/U^Srili"- t(c 

[0 0 7 1 ] 912-S913I1 *mM<D 

»tB9JC«fc>SiRL h/^U«gl 7Wl^tt 
tOT% ^r«^S 9 12T% ±E^y^S 9 0 

I/y 5 "y ^ SrR*iitr 0 ^ryyS91 3T% K 

>K^ML«ifth/u^m^**^^^-y(cffiigt'-r-5p ^ 
9 1 2-cBE*a*n*i^ >sr/y ^ y f^n^-t 

. 5tOilt*i<o ^CO^, ^7j/7 , S914-S91 

7T% ^>^>^mmm^ ±e 

[0 0 7 2] Sgrag:^ h/u^tttt^HB:^ 
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£<ft9, ^^K^OW^oarWttdSfiTUTLi 
9o *fc, B*i*<&ffiffi3$f6«-ett, >^ K/k4r«ofc 

cot, ^^K/^S^S(H!iait4t\ Lfc# 

0»«13-eit ^^y^'s 9 1 2fc*51^T* ILh/L' 
^i«gl 7t^>Xtfyt y^t; B2 9, 3 0 * 

A#**0 £ &3 J: 5 LT t> J:v^ L, -HMc^^ hVKD 
[0 0 7 3] j: ^ {c. *nm<DMm i 3 -cwt, m L 

^> K/WJKjft^©aij|H**rrtlJi**6 £ <t #"0* 5. 

■ [0074] <c*3 % ±mmmmm 1 3 -en y-r 

tLtctK H3 1, 3 2fc^i-J:5tc^ft^*T-^-^ 

[0075] nMnitm 1 4 . ±k*is<o*i« 1 3 -c 

BSJha** 5 ^-**. 13 311 *BBSAh^«»IC»L 
^L, BBS* h/^flW/hS4»«-ew 1 SSfloy 



LT»tth/u^i«»<ft6'B!S4LT*<. *fc, lft 

3 5 ic»-jf j 5 ic. 'Kitm^-Ctt 0 t ^igtcft 

[0 0 7 6] ^oj;?^ *JtljM>jgttl 4tli S&fi 
S* b/^^«#^h$*ffl*T<Diaioy-<>fi, * 

.*#fi< fc9^> hVW-HJOa^SrBSJti-iClfcds-e* 
[0 0 7 7] 

*r»J»i- S 5S®S* h /u ^ f*aDfWW#« S:K 7t co T% 
[0 0 7 8] if *3g 2 ice«o»wjc J:ixtf, 1 

[0 0 7 9] W*il3(cie«^5S^«cj:nii\ ±f£3§® 
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[0 0 8 0] »**4«cE«<z>38Wtcj:tLtf, MmZfe 

[0 0 8 1] »**5*ClB«tO«WlC±ixtf, ±ty>f 
< ft £ J: 5 (£RJELfc<£>-t\ *i*tcBHfo*>i\" i£*0#to 
[0 0 8 2] M3ft«6"«cS5<ft<7?*^tcJ:^tf, ^e-^m 

^*M«l«fc/J«<fcT*5i £ tic,. hO<S«^U 

[0 0 8 3] »*rg7*c|S<R6D«K(cJ:ixtf, ^e-^m 
■^tH^atlBW Static, 2§®R^ h/v^tttt^a 

[oo8 4] Mt*« s^mm.(omm{cxth^ 
^ai#a£, iweh^>ttai#acoui*-t±Eia(EAJD 



[0 0 8 5] ft*3g9(.c|S«o«^(c:J:tu|j, 
title, BSffiRA 

[0 0 8 6] OiCf5«c^0J(Cj:H«, ^e-^ 

*0iSS £ t5^e-^06ft #Di£S& fcB ^a 
fcRttii Artie, KBS* h^*ffl*«Sr, SfeJfc h 

Bmmk*timi,t±mfrb, ±Ese£jrai£*i*tts^a 

trttff UT# bti^cffi^ p — ^ ^ ^jg 
Lv KBS^i h/uf «lthSffiSr#5«kS:i: Ltd tic J: 

[0 0 8 7] l^E«^J8K^±Jx«, ^e-^ 

8M6 h^^*ffl*a<Ottl*Srfflv^Sd 4:tt<'.»ffiK* h 
[0 0 8 8] 1 2 Mfe^cCO^M iJxtf, 

• ic«ix5««**ffli-s*-^««»di*afc; ^— * 

lcttM$ix&«fl(«BEfrttUli-5«|(«Ettttl^a & 
R*t4i:it>ic. MtDBKA h/u^*tll*a»ci3*t5BWB 
^*Dil«^ffi^a§r. JbES2g«E«ffl^aottJ^i:^ 
- ^ ^rfgS&i-^ ®£<D P WM(I -i-^-r ^ — T «(-tt<D& t ± 

iR*-fiwimm^&<oftfikti*bm#irzmi8.k Lit 

UlSc^ ir > ih-^^e— ^ (H^^ % j£ ir jftSflF ffl K ft *5 , 

[0089] tmm i 3 jcie«o»wiw 
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[0 0 9 0] 4^IStt(7>J8Wfcj:tLtf v JbfBo 

[0 0 9 1] W*JSl 5(dffi<ft03BWtc: < t.Jxtf v ±|Sn 

[0 0 9 2] 6(cE«6co*^tcJ:tbtf, giffch 

jfflTO^77y >^ttife»co-=e-^ h/^^SBBSA 
h /u* *£itf6f£» LT/h $ ^ i 5 am**'* 17 ^ r 

[0 0 9*3] W*qil 7(c|a«£036^(c«tixtf/ft*3S. 
6-9 (^v^-f tu**IE<ftoKBI5S^ hA^tfcflU^SHcA* 

aa#s^ai*o*7-fey h^s§®co^>- Met asm 

[0 0 9 4] !S*3S i 8 fc!2tt£>38i3q(c jtfttf. If 
5. 

[0 0 9 5] ft *il i 9 \£KM<D#9Hz£irui* 



*5. . 

[0 0 9 6] ff*3S2 0*cfB«<o?8W»cJ:tufi, 
T\ -K9-f/<^N> >VuSr«ofc«," ^vK^fcJBt^ 

is i ] ^ftwvnmnj&m 1 ^ffifoa«»^i7- 

[H2] *«*<o**^»ttijcffitos«»^7- 
[0 3] ML F/^ifl«OWSi/TtHT*5 D " 

[Bui *ja6o»n 2 i:«^5tia/^^7r7 
[is] *ms'o?gii8 2 {zmt>z>mMh5£'*7— "xtt 

•[0 6] ; **lfeO«li3^«fe5*IftSCx<17— 
[17] *3tlfcO«tt3^«to5TO^'!7— ^^r 

. y >^$y«^^ 

[0 8] **16<0«lB4^«to5«»3S/'«l7— *7^7 
[0 9] *3S«WBtt4 CS^^t»S^!7-^77 

[010] *KlfcO«ffl5JC«to5«»^!7— 
[011] *2llK07£tf 5 ^«to5WB5S^^l7— 

[0 12] *M<7)f 16 (^^5iB^^-^7 

7 y >^9ja8t«^^typ ^it^5 6 

[013], *|llfio^liB6(c«to5«ft^<!7 — ^t- 
T y V^«HW*«0»f^«rlftW-r5 7-a— hT-fc 

5. . . 

[014] *nM<DteW> 7 lc^5«»5t^!7— 

[015] ^mm<omm i i:st)^ia^^-^7 

[1116] *nm<ni&1fc 8lc&&z>W8h3Ls* V -xt- 

[Hi 7] *HJfe(75^fig8IC^3b?)ffi®)^<y-XT 

7P >^M«Ptt1K«>lbf^firR93-r 57o-f t - hffe 
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iigii8] *mM<nmm9iz&ibz>mM&.'<7— 
m 1 9 j ssss^ h^fttttiito^wfffftt&p-t- 

[120] ftfecOJgB^ h/^&{ij$§<7>^&?f?$S4±£ 

[i2.i] *mM(omm i o i^tos^i)!)^^-^ 

[02 2] *^igco^]Sii 1 (C^fc^SSbSt-"?!?-^ 

[ii23] *nm<Dftm i ^ic^si;*!!!^?— * 

[12 4 ] SgBK^I h^^^ttiSiW7^^^<75B#Sife 
[122 5] <&<D&fcKtl Y>\s?fe\£%i-7 ^ >^?<0&f% 

m. t mm t <o m& z ^t-n ? & z „ 

1126] m<D&mKtih^?fe&$s<D7 ■< /\s?<om 

fern t mm t <Dffimz7H-t®T~ibz>. 
[m2 7] ^mmommi 3\zmt>hmwi^<v— * 

[02 8] ML h/i>**i«i§<D#tt£^0TNjb-5„ 
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